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y^Xhe present invention relates to ai 4larm for detecting radiation and/or air pollutants such as 
smoke, carbon monoxide, methane, radon or the like. 

It is known that contamination of detecting circuitry in a smoke alarm or the like, for 
5 ... .example by dust or dirt, can occur with the result that the sensitivity of the smoke detection 
circuitry is compromised. Consequently, it is recommended that such circuitry Is replaced 
^ on a regular basis, for example every ten years. ' ; H t 



A disadvantage associated with existing detectors is that they are often provided with the 
detection circuitry fixedly mounted to an outer housing as a single integrated unit. 
10 Replacement of the detection circuitry therefore necessitates replacement of the entire unit 
which, as the unit is normally mounted to a room ceiling by means of screws or! the like is 
often a complicated and time-conisuming process. ■ > , ? ( 

US 5,280,273 discloses a detector for sensing the presence of a toxic gas having a housing 
comprising a base and a cover. Detection circuitry is fixed inside the housing and 
15 sbiomimetric sensing material and a battery are contained in a cell which can be inserted and 
withdrawn from the housing by means of a drawer. ]; 

DE 197 33 375 discloses a device for fire detection having a housing comprising a base 
component and a cover component The cover component is provided with a printed circuit 
board fitted with electronic components for fire detection. 

The present invention seeks. to provide an improved alarm, v 

Accordingly, the present invention provides an alarm for detecting radiation and/or pollutants 
such as smoke, carbon monoxide or the like having: 
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housing means; and 

detection circuitry for detecting said radiation and/or pollutants; 

wherein said detection circuitry is contained within a cartridge which is mountable in said 
housing means and detachable therefrom. * |; 

5 Preferably, said housing means comprises an upper housing member and a base, the upper 
housing member and the base being adapted to be fitted together. 
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Advantageously, the base, comprises support means and carrier means slidably mounted on 
the support means, the carrier means being for seating the detection means thereon thereby 
to permit easy removal of the detection means. 

The present invention will now be described, by way of example only, with reference to the 
5 accompanying drawings in which: 

^ Figure 1 is a perspective view of a preferred form of alarm according to the present invention 
in disassembled form; 

rh Figure 2 is a first inverse plan view of a base of the alarm of figure 1 ; 

yj Figure 3 is a second inverse plan view of the base of figure 2; 
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10 Figure 4 is a perspective view, partly in section, of the alarm of Figure 1 in^artly assembled 
form; \ 

Figure 5 is a perspective view of the alarm of Figure 1 in fully assembled form; and 

Figure 6 is a circuit diagram of a reset/test circuit for the alarm. 




Referring to figures 1 -3, there is shown a preferred form of alarm 1 0 according tp the present 
15 invention. In this embodiment, the alarm 10 is a smoke alarm and is intended to replace a 
conventional ceiling rose for an electric light fitting. Conveniently, therefore, the alarm is 
powered by the electricity supply to the light fitting. A back-up battery is also provided for 
use during times when the light fitting is switched off. The electricity supply is additionally 
used to charge the battery 



20 



The smoke alarm 10 has an outer housing comprising two portions 12, 20 adapted to be fitted 
together. The first part is an upper housing member 12 in the form of a substantially circular 
plate 14 which is intended to be mounted on a ceiling of a room by means of screws or the 
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like (not shown). The upper housing part 12 also has connecting means, in the form of a U- 
shaped strip 16, for connecting the two parts of the housing together. The strip 16 is rigidly 
connected to the plate by a plurality of struts 1 8 which extend downwardly from a lower face 
of the plate: The strip 16 and the plate 14 are thus connected in spaced apart relationship 
with their planes being substantially parallel. 

The second part of the housing is a base 20, a plan view of which is shown in Figures 2 and 
3. The base 20 is formed in two parts, a supporting member 22 and a carrier 24. The 
supporting part 22 takes the form of a truncated circular plate 26 with a raised rim 28 
extending around the curved part of its perimeter. The carrier part 24 takes the form of a 
drawer or tray 30 which is mounted for sliding movement in to and out of the supporting part 
22 in the direction of the arrow A. As can be seen from Figure 3, when the tray 30 is fully 
pushed into the supporting part 22, the base forms a closed circular plate with a rim extending 
fully around its circumference. 

*- 

As best shown in Figure 4, the base 20 is adapted to be fastened to the upper housingj>ortion 
12 to form an outer housing assembly which is substantially circular in cross section and 
which has flat upper and lower surfaces defined by the outer surfaces of the plates 14, 26. 
The housing assembly is arranged such that the tray 30 of the base 20 is able to slide in and 
out of the housing assembly in the direction denoted by the arrow. 

Referring back to Figure 1, the smoke alarm 10 includes a cartridge 40 containing smoke 
detection circuitry, a battery and an alarm sounder (not shown). The cartridge 40 is fully self- 
contained and can, in fact, operate independently of the housing assembly. The cartridge 40 
is adapted to be seated on the tray 30 of the base 20 such that it can be pushed into and drawn 
out of the housing assembly. 

The cartridge 40 has a recess 41 for engagement with electrical connection means provided 
in the housing assembly as described below. The cartridge 40 has on its upper surface two 
coaxial, truncated cones 42, 44 eachhaving a plurality of windows 46 disposed equidistantly 
around their circumferences. The inner cone 42 is fixed relative to the upper surface of the 
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lower portion of the cartridge 40 whereas the outer cone 44 is rotatable relative to the inner 
cone 42 and to the upper surface. As the outer cone is rotated relative to the inner cone, the 
windows 46 in the cones are alternately aligned and disaligned depending on the relative 
positions of the two cones. Alignment of the windows of the cones 42, 44 provides a 
5 plurality of openings into the cartridge for the passage of smoke. 

It is preferable, before the cartridge 40 is inserted into the housing assembly, that the 
windows are disaligned such that no openings into the cartridge are provided. This is to 
ensure that the smoke detection circuitry within the cartridge 40 is not contaminated by dirt 
or dust prior to its insertion in the housing assembly. 

10 In order to align the windows 46 in the cones 42, 44 when the cartridge 40 is inserted in the 
housing assembly, the smoke alarm 10 includes alignment means in the form of a spigot 48 
extending upwardly from an upper surface of the outer cone 44, and an associated shoulder 
50 formed in the upper housing member 12. As the cartridge 40, seatecfon the tray 30 is 
pushed into the housing assembly, the spigot 48 engages with the shoulder 50 and causes the 

1 5 outer cone 44 to rotate (anticlockwise in the drawings) relative to the inner cone 42 and thus 
align the windows to form the apertures into the cartridge 40. 

As can be seen, therefore, the windows are aligned to provide the openings into the cartridge 
only as the cartridge is inserted into the housing assembly. This prevents the need for the 
openings to be formed prior to insertion of the cartridge in the housing, thus reducing the 
20 likelihood of contamination by dust or dirt of the smoke detection circuitry within the 
cartridge 40. 

Referring to Figure 1, the upper housing member has connection means 52 for connecting 
the smoke alarm to an extended electricity supply. It will be appreciated that the external 
electricity supply may be that for powering the light fitting or any other external supply. The 
25 connection means 52 is adapted to engage in the recess 41 of the cartridge 40. A radially 
inner surface of the connection means includes plugs and/or sockets for coupling the 
electricity supply to the cartridge 40 as the cartridge is inserted into the housing. The 
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cartridge 40 has corresponding plugs/sockets which engage the plugs/sockets of the 
connection means 52. 

To prevent auser accidentally touching the plugs/sockets of the connection means, the smoke 
alarm 10 includes isolating means in the form of an arm 54 which is connected to the 
5 underside of the upper housing member and is rotatable relative to the upper housing member 
about a pivot point 56. On one side of the pivot point, the arm extends in a substantially U- 
shaped portion 54a, the purpose of which is described below. On the other side of the pivot, 
the arm 54b extends radially outwardly and has at its end an arcuate flange 58 extending 
downwardly, perpendicular to the plane of the arm 54. 

1 0 Before insertion of the cartridge 40 into the housing assembly, the flange 58 is aligned with 
the connection means 52 so as to cover the plugs/sockets and thereby isolate them from a user 
as shown in figure 4. As the cartridge is inserted into the housing by means of the tray 30, 
the rotation of the outer cone 44 caused by engagement of the spigot 48 with ffie shoulder 50 
causes a second spigot 60 also extending perpendicularly upward from the upper surface of 

15 the outer cone 44"to engage in the U-shaped portion 54a of the arm 54. 

As the cartridge is further inserted into the housing assembly, the second spigot 60, engaged 
in the U-shaped portion of the arm, causes rotation of the arm in the clockwise direction as 
shown in Figure 4 such that the flange 58 is rotated away from the connection means 52 
thereby allowing the plugs and/or sockets to connect with the corresponding plugs and 
20 sockets on the cartridge 40. 

If the cartridge 40 is withdrawn from the outer housing, the second spigot 60 engaged in the 
U-shaped portion 54a of the arm 54, causes the arm to rotate in the anticlockwise direction 
and thus draw the flange back in front of the connection means thereby to isolate the plugs 
and/or sockets of the connecting means from the user. 

25 It can be seen that the present invention provides an alarm having the advantage that 
replacement of the detection circuitry is effected quickly and easily without necessitating 
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removal of the entire unit from the ceiling. This is achieved by providing the detecting 
circuitry in a discrete cartridge which is inserted into a housing assembly by means of a 
sliding tray and which connects with an electricity supply within the housing assembly. 

Furthermore, since the cartridge 40 is fully self-contained, replacement of the cartridge means 
replacement of the electronic circuitry, battery and sounder providing optimum reliability for 
the alarm. 

It will be appreciated, however, that the invention is not limited to an alarm for detecting 
smoke. The invention is equally applicable to an alarm for detecting radiation, for example 
heat (infrared) or the like, and/or for detecting gaseous air pollutants such as carbon 
monoxide, methane and radon or the like. Furthermore, a single cartridge may be adapted 
to have detection circuitry for detecting two or more of the above, for example smoke and 
carbon monoxide or smoke, heat and methane, or any other combination. 

Various modifications and improvements can be made to the invention. For example, in 
order to ensure that only the correct type of cartridge is inserted into the housing" assembly, 
the tray 3 0 can be formed with cut-outs or apertures 60 formed in it as shown in figure 1 . The 
underside of the cartridge 40 can be formed with cooperating raised portions or protrusions 
62 which match the shape and depth of the apertures 60 such that when the cartridge 40 is 
seated correctly on the tray 3 0, the protrusions are engaged in the apertures and the underside 
of the tray is thus uniform and smooth. 

Locking means in the form of a rake 64 may be fixed in the base 20. The rake has prongs 66 
inclined from the horizontal and pointing towards the direction from which the tray 30 is 
inserted. The prongs 66 have upturned teeth 68 which engage in the apertures 60. If a correct 
cartridge 40 is seated on the tray 30 with its protrusions 62 engaged in the apertures 60, the 
teeth 68 of the rake 64 bear upwardly on, and slide across, the uniform underside of the tray 
30 as it is pushed into the housing assembly. If, however, an incorrect cartridge (having 
no/incorrect protrusions on its underside) is seated on the tray 30, the teeth 68 of the rake 64 
engage in the apertures on the underside of the tray as it is pushed into the housing assembly 
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assembly so as to lock the tray and prevent it from being fully inserted. 

Moreover, the protrusions on the cartridge and the apertures in the tray can be shaped to 
distinguish between, for example, a methane alarm and a smoke alarm. This ensures that 
only the correct type of cartridge can be used in a given alarm. 

The alarm may also provided with means for indicating when replacement of the cartridge 
should occur. This may be achieved by a simple electronic timer which measures the life of 
the cartridge and indicates, for example by means of an LED, when the unit has been in place 
for 10 years which is the recommended maximum life of a smoke alarm. Alternatively, the 
condition of the detection circuitry or the battery may be monitored to provide an indication 
as to when the cartridge should be replaced. 

If a timer is used it can be arranged to begin counting down only after the unit is inserted, 
energized, removed from it's packing or otherwise actuated. ** 

Referring now to Figure 6, this shows a control circuit 140 which can be used to reset the 
smoke alarm. The circuit 40 has three flip-flops 142, 144, 146 which are arranged to provide 
an output which is high in response to three input pulses on terminal three of the first flip- 
flop 142. Terminal three is connected to the output of the rectifier and filter unit 132 whilst 
terminal five of the flip-flop 142 is held high. The effect of this is that if the. light switch 
providing power to the transformer 130 is flicked on and off rapidly three times the output 
of the.counter circuit 148 formed by the flip-flops 142, 144, 146 goes high. 

The output of the counter circuit 148 drives a relay 150 through a pair of MOS field effect 
transistors 1 52, 1 54, the relay in turn applying a reset signal to a logic device 1 54 which may 
be included in the reset circuit 1 3 8 or external to the reset circuit 1 38 and controlling the reset 
circuit in order to reset the alarm 136. As an alternative to the relay 150, the output of 
transistor 154 could be applied directly to the reset circuit 158 in order to reset the alarm. 

Whilst three "flicks" of the light switch are used to reset the alarm, it will be appreciated that 
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this number may be varied and the time period during which the "flicks" must be effected 
can also be varied. In addition, a different number of "flicks" of the light switch could be 
used, through the logic device 154, to test the alarm or to perform an alternative function 
such as a change of mode of the alarm, for example to detect a different pollutant such as 
carbon monoxide. 

As an alternative to the circuit of Figure 6 being actuated via a direct electrical signal from 
the charging circuit, it could be effected by way of a signal generated by a light sensor 
tripped by rapid ON and OFF switching of the light bulb. 

During manufacture of the alarm, it is often the case that the battery supplied by the 
manufacturer may have a low charge. The alarm of the present invention is provided with 
circuitry which generates an audible warning from the buzzer 122 when the charge of the 
battery falls below a certain level. If the battery provided by the manufacturer already 
contains a low charge, during shipping of the unit it is possible that the auSlble low charge 
warning is constantly generated. This can be inconvenient and can further reduce the charge 
on the battery. It is preferable, therefore, to provide means for disconnecting, for example, 
the buzzer or the battery, from the circuitry during shipping. This may be achieved, for 
example, by providing a strip of non-conducting material such as polythene between either 
the buzzer or the battery and the circuit board. An end of the strip of non-conducting 
material projects out of the main housing of the alarm such that it can be pulled and 
withdrawn from between the buzzer and the circuit board prior to, or just after, insertion of 
the alarm into the ceiling rose light fitting. Once the alarm has been plugged into the light 
fitting, the lighting circuitry can be switched on such that a trickle charge is provided to the 
battery as described earlier, thereby to charge to the battery. 

Alternatively, the alarm circuitry can be silenced in the above manner by building a short- 
circuit into the unit preventing the sounder from operating. This short circuit can, for 
example, be attached to a form of rip-cord which is removed before the cartridge is inserted. 
When the rip-cord is pulled the short circuit is permanently broken allowing the circuitry to 
function as intended. This gives the advantage of allowing the circuitry to be permanently 
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Further more, rather than being manually actuated, the rip-cord can be actuated automatically 
(eg when thecartridge is inserted or removed from its packaging) or electrically (eg the short 
component is blown) and can also be combined with the actuator of the count down timer as 
5 previously described. 

An external sensitivity adjustment which is variabte in discrete steps or continuously may 
also be provided on the alarm. Alternatively, to further reduce the degrading effect of heat 
on the performance and effectiveness of the detection circuitry, the sensitivity of the circuitry 
may be automatically adjustable such that as the temperature of the circuitry rises, its 
10 sensitivity is increased. Thus any degradation in the performance of the detection circuitry 
is substantially compensated for by an increase in detector sensitivity. 



